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(57) Abstract: An abnormality diagnosis device used for a machine apparatus having a part rotating and sliding relative to a sta- 
tionary member is provided with a detection section (31) and a signal processing section (81). The detection section (31) is fixed 
to the part rotating or sliding or to the stationary member and has a vibration sensor (32) and a temperature sensor (33). The signal 
processing section (81) determines the condition of the part based on a signal detected and outputted by the detection section (31). 
The signal processing section (81) determines whether there is an abnormality in the part, or whether there is an abnormality in the 
part and the degree of damage of the part. 
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^u-ymm^n^\ &mz&w*M&ik&ftz>wz.m&vxi>£\<\ mw&vru 

10614, 3i^^n-^»M«03i^a-^-«>«WrCJt«JW 

[0087] 'j*B#(Jj£*pi08tt, jg»^*f^i06^J:*SSbw«SE»c^^W^» z\<nm$LWi 
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r " 

o 

[0089] ^rUC, Jfctfc#J5Slfll08^<D*Jj£j|S*tt:> ^D^HDD^COftgB^r — ^ffc^g&l 

[0090] *fc, W^^Ote, *^J^m ; Sr^^^t-yT/^^-rA^c^L-CtJJ;v^b, 
[0092] *-f , ir^72{*^IIIte^D B D^^tb^tU-r5 (^s/^SIODo tfttH£H*:« 

m^xmu&frtc& (^^7°sio3) , ^/^^ji^io4tcj;i3[ij^gpp n p<^ia^*^ 

3/8104),, ^tf>^, MK}##rgfli06-Cte, ^w^S&Ox^/Wf #l-2tU"C 

[0093] m5Rxfm6\z7fk-rm&tt^ mmmm& ^r\z.m^^-m^&<omn 
\zmmvx&£.i-z>m$i$a&.ft («^*>^5c#sx (ftffi®j&&su n-mm^so 



WO 2006/030786 32 PCT/JP2005/016845 

[0094] — mmftffiuio6^&bfitcmfe&*^?w\'fab&%&mKm^btizm 
t o -^fis-efeo'ObJ:<, at^rib<nim:&\~% wufctior-feoTtjiv \ 

[0095] ^y^sioeritb^fcji&^^h^^b, ^y^sios-etf^tb 

i09) o ^ur, tr— ^P^oj^iK^ffit, ^yzfsi07\z.&tf%mifcM&<nW&&£. 

113) 0 

[0096] ^^K^nmmm^. m^^-cnbntc^^w^m^nmvtcm 

[0097] ^Wo»^l^il&u«»^Wr*fls»cJ;tvtf, ffi¥fc*Wc-ciElfc*& 

[0099] (Jg5H%7&1£) 
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[oioo] ^mmwmx\t. m^mu82<D&m*ifeUio8iz&rtz>&} : miz$;\ / ^xm4m 
[0103] mi3%#^ur, ^ibffi^sjcu^^^^^a^ti—o^^jtcov^-ctfe 

[0104] *1\ *S»tt^«K:*5V^, f|54mte^«(Z)^5'7'S101~^7 L y7 p S1064:PI 

^#&!<3 (^^y^S20 l~*^y^S206)a*fr;b;ft/5 o 
[0105] jfcfcu H53W«H6lcsH-ii«*ft»fe, igte^te^fc2^##lalte*Bi&«>J%?ir 

■ 
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X7 i 5/7 P S208)o 

[0106] ^4^^^<tiw)#, ^Sb^^ioe-c^^tbfcj^iSm^^W^^^^ 

S/7°S209) o 

# 

[0107] &we N ^^s208i?»m$tvfc#[H]teSPD B DOMmJS^^^>#ffi^^ 

-5=§-mte^o B B©('^{-tT)iM#(cfT5 (;vr^S210) o ±X<Dj$tt&-$k^&^ 
ttlU^p n o^^^Ui:LT^-r5(^y7 e S211) 0 V^n^^^ s - 

mnmtmm\^x^<D^n®.*mi£.-rz> (^^S2i2) 

3(*-r^S213) 0 

[0108] rcDj;9l^^iS^-e«. ws'ft^W-^fettfc^M^^h^— 

[oio9] memMmm) 

[ono] *mi&j&WiXfe, m^m^82<Dit^.m^io8K^^m\cm ^xmsm 

, ^ifsr^S301~^y^S306r±, HWMJ^W^^x^SlOl— ^^y^S106 



WO 2006/030786 35 PCT/JP2005/016845 

coin] m5Rx^m6^7j<i-m^^h, m^mmt^-^^^^u&<^^ 

&ft(D ±.mm &%tt Tf&m mm^-t^mMx^w^mt, ^<Dm<D ^ >c>m & 
-o«±<o*g}^#ju ^^-iie^-r^^ >b>mm%L&$:ft. ^^m^m^Mv 

ttfoVX^<teZ>£o\z-nfei,xi>£^\ 

[0112] ^xy^S307^^fefc^^^^bTfPWl|'B^itofc[Hl^p P D^DM^■ 
mn^TZ/^^J&ftST) (^^7°S309)o 

[oii3] ^smmmmtmm^ mm^moexnhtvtzm^^^h^h^ 
y^ssio) , ^y^s309x^m^fc^m^&<Dm^^^^^ ^ 

/V(Xfi«JE^^V)^^^S310r^^$tufcSWt^Jttfc^ti-^^^M 
^5^lElfc^a B DS^^ttT|i|S#tm5(^^^ 0 S311)o -tbT, Ctf>*7^S311 

[0114] ^rb-C, £X<D)&ft&— Scb^vvN?{ilHlie^iaicM^^Uib-C*J»r-rs(^y 

7°s3i2) 0 — v^n^^#^-itr$4§i^te> SfifWO^^JWfU-c^roM 

^W^#^i-?>(^^^S313)i:*^, ^O^i^£fMlHS84^\ ^r~^93 
j^^^94^(7)tH^,^e90^m^-t"-5(^y^S314) o 

[0115] ft*5> lH]^p n Dlv:m^^fe^^> ^y^S308tc-anp**Sr^flUfcRIK:H:, 

mi<nmxfci%£Bmvf£m^&2<Dmx<D&m&ft<>x\^o 
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[0116] x^y7s309fcte\fz&mfc&&<v&i%\z&m\'Xm^&Mmft&m&&\* 

Loin] 0y*.tf* ^»<&i§i^&re^a s ii:&#&i£*fc^*§£ , "? , *>» -£<oiEHB3£a£-ciH] 

[0118] tot, ^«g^s<^m»^e^^s^»f^^iwj;tu{i, mmn&e>® 

[0119] /«c*5, *^lfe^flR<o^S^Wf». 0te^D B D^SVHc^^l9:tf^-^7C?r*-r 
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[0120] (m7^mnm) 

[0121] mis^^s^c iiff&prgsrc:. ««»:#60d^5i^*r5m-^s:«m-r 

[0123] fc*5 % £*ufc«jflilfcfT<>-Ct>«J:<, ^ftH£PJ#<&&BrSr 

[0124] -tUr, Jt«*U^«P108-C©i|siJ3ejiS*tt, **y*HDD*©rt»"?*— *«#«bi 
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[0125] *fc, Mt)mW90te,mfeffi&**~*93mzVT^?^J*^^Xh&^U 
[0126] W;fcgg90tt, m^a«IJ82"C#e>tt5^ J*flf©*1fc, ^ 

m&f<D^?Yj'vm& (MM^fh^—?) ©J;5<fcl>IWI&*Sr1Btt , t , SK1lt«9 

[0127] m-, mi6*&mvx. mmm ^stcufc^s^^s^u-oji^jKo 

[0128] ^:^lfi^«^*5V^Tb, H16<Oftia7B— lC^Sn«J:5lw^^y^5401~^ 

[0129] H5&u«Ba6ic*i-ii«^» s b, mmm&im ^m^&mm&&<Dm i % 

lcjeHbx«^i-*«lb*^St«c**«> (^^S407) , 

[0130] -^mwi^mmo6x^mfiitm^m^^h^hm^Bmim^bfi?>m 
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m 

^ ^(1)^(2) \z.m^^m^ntz.h<Dxh^xh^\ 
mmm •• • • (2) 

— vm. *m v ^xm m u-obct v \ 

[0131] ^^S408T^m^ttfc^(ll^p n D(OMSJl}K#:^^^^-<yP 
^|II^p B pt-M'ffi'^btU-C*IJi)Ti-^(^7 i 5/7 0 S41l)o V vf*l**&rifcW S 

i-?.(X7 i ^S413) 0 ^^S413-C{4, ^^3411, S412-C#^fc 

crt, fetigP96^fsti^nfc^rfi^^7 f -^m^^'97^m'9, <r-*m;o*&97 
[0132] ^.t^^^jfi^is-ett, ^J^^wv7 ? -^^)ei»^t^p p p^iau7 v c 

xn^tvb, mn^mu, Bmm<D^-<9w^M mm^^vj^f 
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4 

* 

[0134] fc*5, *HJSfe^«l-Ctt. ^Wf*S*SriB1g-rSiB18«iJ96S:a^»S90rtK:B9;»fc 

[0135] (^8^0«l) 

[0136] «#©fc»1*£62. 62Sr«9^fc«l«ta:«120O||?ir^»f^« 

[0137] mri. isaisic^ixsttiiwfflwsaiiaw:, *#iR*fc**£62(ii)«sfr 

£-}&ttigB70(3i), 70 (3 i)j^boS^{s o^a^-/M40(c-c^ 

m*smx$>z> 0 

% 
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[0138] (^9^Jfe^S) 

[oho] MB^^2oi<D&£)femm2oo<DMfflmiz.wtW£titz-it ^temuxfozmig 
&mfJ=L— ^202tci^*a».$ti^>o ni2i(r^-rj;5t-, ^^mi^v^— ^202 

fe5o ^lb-lr^1h201icj;9^m$tt^^«)&^^, ci-^^/v* (LPF) 207& 

^$U204<DMl-Cfc^^7^hJ:t)^±i-^W]<^MI^^c«, lkHzj;^^ 

[0141] 3C^— ^4*OiateM*>i^206^9ttW*ttfc/</^«#», 

^h*tf5i^"C» [Hlte^Sft^CPU2ll— A^^tb. CPU2iira, ^tb^t^t 

[0142] cpu2i 1 KXQ&mztitn&mmmt. mm^m&m&.-rz>mmy*h^ 

IP212K&<3^ 0g*.«\ USB^v-yT/W^— 7^— x(SIO)213£«9, 
K9-</^214^UTilfs[l]i^203^^^tt^o lot, :£^ife^f&-m> AD^ 
&3§208, ^-v-^^^210, CPU211, jI{f?°uh=vWP212, i/UT/W'fy^- 
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[0143] cpu2im, ®mM&*>V206\z±*)faM&titz®femmm 

<D&M%n?o JMW-^ fs = 2kHz, Ns = 2000 N b1rz>k, ^Py^f-^©E 

[0145] — *\ ^^h^ita^-einKDW^^o^^j-u-c, i — @ i^ste^ 

[0146] JEtC, #^Ufe7fcf£rCi3> *M200l^«^H^-fe>"^201, 206i:M^^^^ 
— yV202^fflV>r > [^CW204^CoV^Ti^^^b^^S^ : ^T5T/^^yXi^^ 

[0147] r<©«t5*^a*tT5M^»*&^V^,.022(Z>7i3--^--h*r#IKUr^ 
[0148] „ Jg«)ir>'^201{C t fco-C^tti^tbfdf AD^J&^OS^oTtW 
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?iCV^(X-r^S502)o 

[0149] — B&— ^ji^T'jfetf UTV ^Zknm£tlZ>m&te. AD&*feS&208fc,J:o-C2£ 

[0150] ^tlt, /</w^3&sBlttSr*l^iaft^>r^^h*^^F^^ur*^^hur(^!/ 

^°S505) , %$>hm*$Miv>\B\fc%t£-~ Srf**^5d^irfrs(^'^!'^s506). 

[0151] fflx.iL l&m<n\n\$£&%.teW&— 3£<£>185min~\ gp*>, SW3|nlfe-CfeoT, HI 
WrXtt. t r— t £30mstU «r*ili£<B*&*Mi£:& s — Mi&%Mx.tcb3 

* 

y&thtt&m (WMfcHfiRH*) d»feB9«*«*-fclHll8feS:*^^hi"*. Isd23 (a) 

J^tC^J-bT , i^^J-'fiS^fflit 0 — /VK&««rfro;jfct>0>aSBI23 (b) (DmfrXfoZ) 

o 

[0152] . *^«6^«STf«, fgjKttoiftv^Wr^m^feiiSip^, i#{ciHl#b 

^5(^9^^8509). 

(lh SiK3|g<0"F"&ttl;*jLfc. 
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(2) , m£lO\Bl<Dm$h J f— ?<D\H. 6\B]£k±"F"&mt>Vtc 0 
fem~ft-U\&t>b\^X"F n *mt}\^&Tvs J 'S5lO)^ (1), (2) W?[-<DW;&\$tVU 

m^tur"G"^m^i-5(^5'7 p s5ii) 0 

[0153] 7^yh*&Z.VX\,^\,^<D\Z"F n &m£)1r%mfttf&ZV>fe. ^CDl^— >V 

vxiEmtemfo\z.mm'tz>&w^£z>m&mx3bz> 0 yy^yb^m^x 
<Dm$tmm\z£<>x^m£n%itfpSffixh% 0 

[0154] *fc, ^y^S510-C, K1$Mt)k\,X"F n frtiSt)£htcm?&iZ.fe, ->VTM># 
—7^—^.213, 7-f^K7^^214^^fi{flHli^203?:iiCT^^ff^-^tii^^H, 

[0155] *^ife^^cD^'g'^W^S:^'ffi'0^fe^J:tV^, *»204Oitt 

* 

m-tzz.kfrX'ZZo 

[0157] ft*3, *^iS^^T'«, v—^TWV* (LPF) 207^»J-fe:>'^201i:AD^^ 
^208t<^rai-#AUfc^ x ±>'VftKLPF&ftML,X\^Z>?'(7X~\-£, rtf>LPF20 

X%%> 0 -?T<£>*§-8\ TV?^7J^?feCP\J<Dy7bbVXm%L~rZ>~khpJtfeXfr>Z> 0 
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[0158] (miommmm) 

[0159] ^10MM^M<Dt^Wr^^— /V220te, m24<D&m^*-~-SV<D7?vv?m\Z.7F 

[0160] fct s ^^^^Tf*. ^x^^S503^W7 i !y^S504(D^>pj-fiSW.^t/ J t° 
— /VK^a{* v A/D^& (^-r^^S 500) Bff ^tTfc^v T^^/H&Jtl^ 1 9 
ii> ^9^jSff^O^^S501, S502, SSOS^SSllil^^SSrfTV^, — 

^mmpn^mi^mx.tcm^^^hvx, ^.m^^M^^t^x^tt^ 

^ 77ybklsXm&im-%*mt)~tZ> 0 
[0161] #«^-ete, m9^«B^^it^L-C, T^P^In]{&^iJ^^£&5^ y* 

[0162] ^y^yhx\t , ikHzm^*-e<^^^ ; t"^ ; S^^^^*^> #9^*# 

/^^/^207^®jg$*fcfc^OjS^-C$>5<i;, 2kHz^CD^^ 
#2m^&^J;5{-AD^^208<7>ifll£<D^^ 

8^rAtlT*3lt^, 200Hz^(^f-^y^-C 1 b*^^H^tB^^- 
[0163] ^O^^-CD^— /VKIlIJfe2180N?^^c(T) 1 t)>^ms~^:+ms(DP^O<:i£ 
ig^^T^^^J-b-Ct^ AV&&&208(Dtftmzu~-/<XZ?4J\>'?207ZXtlXM 
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[0164] *fc, *mM&wre\t. ^y^u—^m^i^m^^^y^^ (hpf) 2 

[0165] *fc, Hi25o^;i^-e^-rJ;5^JS^-c^v y^/v^W(-£9IMM;i<5[i]$c 

H H L 

[0166] (milUJE^) 

V ^-^-Srf+bT, tfePJ£^Bftfo5V MSfftBMb-T^, 
[0167] ^llH*fe^O^®f^^— /V230te, |g|26^-rj;9t-, AD^&3&208tf>^ 
^O^^V^3®$P231«DSP^(Di^>g^ 0 P-fe'5/f--e+ll/j3c$tV^ f*J9fr"^* 

(HPF) 235iC±^Jim/&#£l&*U-C 3i>-<c-^ , *a ! SlHlSS2320t 
/l^/Vb^&7^1^233l£J;53l£^ JSg«c«|JOlfi*(&-^d>fe, 25HfP<W;fr}g<£> 

m&&ft5Mm&ffl234\£x<omm*iM.mLxtemm$L]&&&x, jem, *fv?j\<\. 

PF236^J:9a#-rSy-fX^yhU-C, HflfWP^STKJ^lHKfttfl^StfT^ 
[0168] ^±OJ:5ic«^*ixr^^Jfem*©7*^/V«!!a»231tt, DSP^CDffi^a 
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ig7f2£3§££-fr, s*X74fr#236\z£9Mtt&&?f<>1iMl&i>K H]27(b)0 

„ miomm^mtrnm^m^^hm^m^M^nx Mcfcwz.. 1327(b) ^ 



[0169] /i*5, ^^^±iS^JKg^{-re^n5^0-C^<. #3£^£>^b£«W£ 



[0170] *7c, [3teifcvM*m»-r5«&iSi£UTri, teasDWS, ;Ha 
[0171] £bfc, ^ffi^p^ctoT^m^sfs^«> ^ 8BHk (ae) , &<a^ 

[0172] *fc, ±iEHJfi^«tt, ®* ^^^s^MM^-a-^-fr-c^js-r^-t^r^ 

So 



rr^—^^ofc. ^ife^JlS.t> ? 2<Dte^0ttl^:iUT(4, ^§62mm, f*?@30mm, 
«16mm, 3E^7^XW^^^^tl^ jBtt-fe^^WSSW^BSStb, 



Jfetfl 



[0173] 
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[0174] ^lS.^2{i v ^^lt-^ttSl2d3S.^|^J4^M)Si-5 i &ti-SlJ^A I B, CW 

) attract;* (*2. ^4)^i-s^iB(ts^ii)t#*-c, jgaifi^Sr^i^n— 

[0175] [^1] 







B& 








£tt (G) 


0. 2 4 


0 . 6 7 


1 . 5 


0. 4 8 




urn (t:) 


14 3 


L 4 1 


2 0 5 


17 2 





[0176] [^2] 





A — B Ftfl 


B — C Hfl 








2. 8 


2. 3 


2 






0. 9 9 


1 . 4 


1. 2 





[0177] . [^3] 





A^ 




c£ 






iglfc (g) 


0. 3 2 


0. 7 4 


1.68 


0. 6 4 




mm oc) 


115 


1 1 8 


112 


15 0 





[0178] [&4] 





a — b 


b— cm 








2. 3 


2. 3 


2 






1. 0 


0, 9 


1 . 3 





WO 21)00/030786 49 PCT/JP2005/016845 

b&X%Z> 0 

[0180] *fc, mn&]2X'te, m^-rx?^, b^, c&tb\zmn<Dnwm&&mm* 

[0182] (f«&2) 

w5tt^(^S = 245mm, F*J^= 130mm, i(>g = 170mm) ^fteS^O^vV^i- 
[0183] 028}*^ WliS<^f^lil^l50min" , lr^ofcNF^ s (UXOTteSHS**'***)*— 

«SO rtlft* 8 1 50min"' K&ofcBt^ tcEMBSrfe^i"* Wlb*— ^Srii**t 

H (ON*ti) ^ux#s^ia^iras*fcfc#^ N ^^>'^«>SibSrfflKl&^*f 

[0184] m28RXfm29fr(b. ii^-^^^Itti (OFF^?&) ^UTfAS^iS^Inl^ 

)&ftj!)$&±L.X^Z><D&nZ>o 
[0185] t£oT, 0^SflJ^I-i^0fe^^m^#«^ ( ^1Stilll^W^lX*fi§ 
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[0186] - (f*$fe3) 

r*>*b^(*Ml = 208mm, 130mm, tg= 152mm) ^^<D^^^K 

m^-jh^-, 50~2000mm 1 ^rt^i^IHIte$-frfcNF{^^'t-§^i^)^^^v ^ ^^^ 

[0188] I2130(i. to^<D|^|fe;^50min~\ lOOmin -1 , 150min~\ 300min~\ 650min 
~\ lOOOmin -1 , 1500min~\ 1600mm' 1 XmULrC^^^<D^^^(DMW} 

LTV^ 0 C^^rit), ^^50min _1 , 1600min _1 -eiElfe$-frfcl^{C{^SlJ^ 
s<?hMZ.mW£K°— ^S^&UTVvfcV^ 100min _1 ~1500min" l -ef*. i^H 

[0191] [^5] 



t 
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[0192] £k±.<DftVrf&$kM> (H]^^^i00min" 1 ~1500min" , ^<DMib^^('fi^ 

[0193] (f*!$&4) 

[0194] HJ60!l3i:b"T\ ^»«fcilffi»^|teSroJtfc*^ai^SSrl500min 1 

[0195] 03l©3fem*»b, jatt^^h/^lwttajflM8[Sr«^.TV>5t?—^^« s 1WE^» 

[0197] 03313, mmw5bvx. ^.mm.Mm\^xm^o^tc^^mm^^2430m^n , 
[0198] 033^cafen5*5^c.llIHIteM^^l«^cfflv^fcIe]*R^to^^s^#v^t 
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[0199] (KK5) 

[0200] 12134(4, ^^mS^^Pi6^O}tfc^^J^W^:^2430min" , T^^^[Hjfe-r 
^hA^U ^CjH^SW^b-CV^o £bt£, #P#H£BSfci:[H|i|teil&2400ni 

[0201] — IH35i4, |ll34(D^<!;|R)^#-Clt^^<DrF^*>B^@^(lHz)(cUfcm 
[0202] (f£^6) 

HlfelFBD^^UT, rt^^^lD— (W^^S :220mm, ^ : 1 20mrru $4 
g*g:150mm)T^^^)^^7C^M^3a^(A, B, O^RtV^i^: 

ffiJ«&A/*r. ^LT, 200mm _1 ^rt^lH]^^-1irfc^^^-r^Ml()^N^^^ 
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[0204] #^^$5ffllttUfeit^200min~ 1 i3^(A, B, C)(DWS:C7)rt$B^7C 

rr^'i>s^#<UTv^ 0 
[0205] zto&Mrett. m^m^Km^<^mmm\-mm^m^mm^m5xmmv 

[0206] ^c^iD, \<^i*fo<D^Kte\^xhm&Wtfemte%&M^i&&^%t°~ 

[0207] 0371*, mm^^iE^tm^m6Mmmwi^m^m^mmi.ftm 
-<Dm37K7ik~rf&$kfab, jE&tiM&te&^xte. &itm&M%.&mmt&—? 

[0208] (1*®&7) 

[0209] |g)38te, P3-f-V^^>Wl^(0^^i|/litBl^|5feSrOlt> F^$ft^200min -1 i:170mi 
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[0210] c(DWT^^H^^*i^-5^o^^J;«9^^if^ : ^ToT^J:v^^ % mm 

[0211] ^{fc&fyC, ;fc«|ft-Ctt:, 170~200min _1 (D|l|^jl^O^i|lji|i(-S^V^T, TPS 
[0212] r©^, m^ji^^^OOmin" 1 ^^^^, ^^^tetg^i-^EUfcfc 0 — ^ 
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